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Complete Genome Sequence of Pronghorn Virus, a Pestivirus 
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The complete genome sequence of pronghorn virus, a member of the Pestivirus genus of the family Flaviviridae, was determined 
here. The virus, originally isolated from a pronghorn antelope, has a genome of 12,273 nucleotides, with a single open reading 
frame of 1 1,694 bases encoding 3,897 amino acids. 
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The Pestivirus genus of the family Flaviviridae is composed of a 
group of agriculturally important viruses. The recognized spe- 
cies of the genus include bovine viral diarrhea virus 1 (BVDV-1), 
BVDV-2, classical swine fever virus, and border disease virus (1). 
Putative species include Bungowannah virus, giraffe virus, HoBi- 
like virus, and pronghorn virus. These viruses have a single- 
stranded, positive-sense, nonpolyadenylated genomic RNA that 
contains a single large open reading frame (ORF) encoding all 
viral proteins. The first and only isolation of pronghorn virus to 
date was from an immature blind pronghorn antelope at the Wy- 
oming State Veterinary Laboratory (Cheyenne, WY). Preliminary 
characterization of the virus has been reported (2). Sequencing 
analysis revealed that pronghorn virus was a pestivirus, having the 
N-terminal protease (NP ro ), the hallmark of the pestiviruses. The 
pronghorn isolate belongs to the noncytopathic biotype and 
grows in both ovine- and bovine-derived cell lines. Pronghorn 
virus was considered the most divergent pestivirus until the isola- 
tion and sequencing of Bungowannah virus ( 3 ) . Because this is the 
only example of this virus isolated to date, little is known concern- 
ing its host range, pathogenic potential, or prevalence. 

Sequencing of the genomic RNA of pronghorn virus from the 
cell culture supernatant was done using the Ion Torrent (4, 5) and 
Illumina MiSeq (6, 7) sequencing protocols, as previously de- 
scribed. The 3' end of the genomic RNA was confirmed by 3' 
RACE using a primer set designed to amplify the 3' terminal 600 
bases. 

Sequencing of the pronghorn virus library by Ion Torrent 
yielded 84,025 (63,403 virus) individual sequences, with an aver- 
age depth of coverage of 712. 6X. Illumina sequencing provided 
4,340,978 reads with 700,290 pestivirus sequence reads. The pes- 
tiviral sequences were assembled in one single contig, with a me- 
dian coverage of 4,290.5 X. Following assembly of the complete 
genomic RNA using data from both platforms, the genome length 
was determined to be 12,273 bases, with a single ORF of 11,694 
bases (3,897 amino acids). The 5' and 3' untranslated regions 
(UTR) comprise 369 and 210 nucleotides, respectively. These are 



similar in length to those reported for other pestiviruses. There are 
seven nucleotide differences between the sequences determined 
by the two methods (T2289A, A2631G, A3536C, G5720A, 
G8364T, G8574A, and C10465T) that most likely resulted from 
subculturing of the virus. In addition, two nucleotide residues 
within the 3' UTR (A12257 and T12260) were absent in the 
genomic sequence determined by Illumina sequencing, which 
most likely resulted from subculturing of the virus. In the earlier 
report describing pronghorn virus, the nucleotide sequences of 
NP ro and the structural proteins were described. The amino acid 
alignments of the NP ro and E2 proteins demonstrated a significant 
genetic distance from other pestiviruses. Similar analyses of the 
pronghorn virus nonstructural proteins and complete genome se- 
quences further support the conclusion that this virus should be 
considered a separate species among the pestiviruses. 

Nucleotide sequence accession number. The complete 
genomic sequence of pronghorn virus has been deposited in Gen- 
Bank under the accession no. AY781152. 

ACKNOWLEDGMENTS 

We thank H. Van Campen and J. L. Cavender for isolating the virus 
described here and Darrell Bayles for his assistance with the de novo se- 
quence assemblies. We also thank William Boatwright for his work, which 
contributed greatly to the sequencing of this virus, and Kerrie Franzen and 
Mary Lea Killian (USDA, CVB, APHIS) for sequencing using the Ion 
Lorrent. We are also grateful to Inga Grotha for excellent technical assis- 
tance and Daniela Indenbirken and Malik Alawi for Illumina library prep- 
aration support and bioinformatics. 

Lhis work was funded in part by the USDA, ARS CRIS project 305- 
106. Lhe mention of trade names or commercial products in this article is 
solely for the purpose of providing specific information and does not 
imply recommendation or endorsement by the U.S. Department of Agri- 
culture. 

REFERENCES 

1. Simmonds P, Becher P, Collett MS, Gould EA, Heinz FX, Meyers G, 
Monath T, Pletnev A, Rice CM, Stiasny K, Thiel HI, Weiner A, Bukh 



May/June 2014 Volume 2 Issue 3 e00575-14 



Genome Announcements 



genomea.asm.org 1 



Neill et al. 



J. 2012. Family Flaviviridae, p 1003-1020. In King A, Lefkowitz E, Ad- 
ams MJ, Carstens EB (ed), Virus taxonomy: ninth report of the Inter- 
national Committee on Taxonomy of Viruses. Academic Press, San Di- 
ego, CA. 

2. Vilcek S, Ridpath JF, Van Campen H, Cavender JL, Warg J. 2005. 
Characterization of a novel pestivirus originating from a pronghorn 
antelope. Virus Res. 108:187-193. http://dx.doi.org/10.1016/ 
j.virusres.2004.09.010. 

3. Kirkland PD, Frost MJ, Finlaison DS, King KR, Ridpath JF, Gu X. 2007. 
Identification of a novel virus in pigs — Bungowannah virus: a possible new 
species of pestivirus. Virus Res. 129:26-34. http://dx.doi.org/10.1016/ 
j.virusres.2007.05.002. 

4. Neill JD, Bayles DO, Ridpath JF. 2014. Simultaneous rapid sequencing of 



multiple RNA virus genomes. J. Virol. Methods 201:68-72. http:// 
dx.doi.org/10.1016/j.jviromet.2014.02.016. 

5. Neill JD, Ridpath JF. 2014. Complete genome sequences of a cytopathic/ 
noncytopathic pair of border disease viruses. Genome Announc. 2(2): 
e00260-14. http://dx.doi.Org/10.l 128/genomeA.00260-14. 

6. Fischer N, Rohde H, Indenbirken D, Gunther T, Reumann K, Lutgehet- 
mann M, Meyer T, Kluge S. 2014. Rapid metagenomic diagnostics of a 
suspected outbreak of severe pneumonia. Emerg. Infect. Dis. 20: 
1072-1075. http://dx.doi.org/10.3201/eid2006.131526. 

7. Becher P, Fischer N, Grundhoff A, Stalder H, Schweizer M, Postel A. 
2014. Complete genome sequence of bovine pestivirus strain PG-2, a sec- 
ond member of the tentative pestivirus species giraffe. Genome Announc. 
2(3):e00376-14. http://dx.doi.org/10.1128/genomeA.00376-14. 



2 genomea.asm.org 



Genome Announcements 



May/June 2014 Volume 2 Issue 3 e00575-14 



